The cerebral microvasculature of the rat: structure and luminal surface properties during early development.
The development of the cerebral microvasculature of the rat was studied during three successive postnatal periods, namely: 1) neonatal period, i.e., 1 to 9 days after birth (capillary sprouting period); 2) myelinization period, i.e., 10 to 20 days; and 3) young adult period, i.e., 2 to 3 months. The survey covered structural aspects and distribution of binding sites for anionic or cationic probes and for albumin-gold complexes on the luminal surface of the microvascular endothelium. The salient results are: a) an extensive development of the endoplasmic reticulum of endothelial cells during the first period (presumably in relation with the production of basement membrane components); b) the high surface density of coated pits and coated vesicles that peaks during the myelinization period; c) the paucity of plasmalemmal vesicle and their differential distribution (their volume density is higher in the endothelium of arterioles than in that of capillaries and venules); d) the existence of an extensive smooth surface tubular system in the cytoplasm of endothelial cells, whose structural connections and functional significance remains to be established; and e) the presence of pericytes with elaborate interactions with endothelia in the early developmental periods. Labeling by perfused tracers indicates an uneven patchy distribution of binding sites for cationic ferritin (generally limited to the plasmalemma proper) and a more even distribution of binding sites for cationic and anionic hemeundecapeptides. Binding patterns did not change during the developmental periods studied. No binding sites were detected for albumin-gold complexes.